A STUDY is reported of the relative incidence of • ** • different morphological and physiological types of soil bacteria with special consideration of the effects of (a) different fertilizer treatment, resulting in widely varying cropproducing capacity, and (b) the growth of plants, as determined by a comparison of the rhizosphere and soil distant from the plants.
Studies were made of bacteria isolated from soil by nonselective plating methods on a quantiqualitative basis. Classification was made (i) on the basis of forms in soil extract semisolid, and considered to approximate more closely the morphology of the organisms in soil, and (2) on the basis of additional observations on a variety of richer artificial media to note more closely taxonomic relationships. The present report is based on data from a study of 2,056 cultures.
The largest group of bacteria occurring in the soils studied consisted of forms belonging to the Proactinomycetaceae (Jensen's classification). Of these by far the greatest proportion were forms regarded as members of the Genus Corynebacterium while acid fast forms classified as Mycobacterium were rela tively scarce. The classification of such organisms is complicated by the existence in soil of many sapro phytic types with characteristics different from those of the more "classical" forms on which systems of differentiation have been generally based. Within the nonacidfast group, which showed close affinity to corynebacteria, many closely related strains differed in reaction to the Gram stain and with respect to motility. Some provision appears necessary for the motile soil forms related to corynebacteria, and for the present purpose they were classed as Mycoplana.
Even though productivity differed widely, the in digenous bacterial flora was found to be comparatively little affected by the fertilizer treatments. This sug gests that the "autochthonous" flora is relatively stable in soil of definite type even though the crop producing capacity, as affected by varying fertilizer treatment, may vary as much as tenfold.
The growing plant was found to exert more pro found changes of a qualitative nature in the bacterial soil flora. On the basis of morphology, Gramnegative short rods were proportionately increased in the rhizosphere of all crops studied (clover, mangels, oats, tobacco, corn and flax). On the other hand Grampositive short rods, coccoid rods and spore forming bacteria were relatively less numerous in the rhizosphere than in soil more distant from the plant.
From the standpoint of physiology, the findings indicated a more active bacterial flora in the rhizo sphere than in soil outside the zone of influence of the plant. There was a higher proportion of liquefying forms, of those acting on sugars, of motile forms and of chromogenic types.
In the rhizosphere nonpleomorphic forms were relatively more numerous than in control soil, with the proactinomycetes as a whole relatively less abun dant than in soil distant from the plant. Within the broad group, however, a selective action by the plant was apparent. Corynebacteria are relatively depressed in the rhizosphere, while motile forms, showing clos est affinity to Mycoplana, are preferentially stimu lated.
The investigations included studies in which com parisons were made of certain varieties of plants regarded by plant breeders as resistant and suscepti ble respectively to soilborne diseases caused by pathogenic fungi. Varieties of flax resistant and sus ceptible to wilt, and, tobacco varieties resistant and susceptible to black root rot were compared. Gram negative short rods were relatively more abundant, and Grampositive short rods, coccoid rods and sporeformers relatively less abundant in the rhizo sphere of the susceptible than of the resistant varie ties examined. The findings suggest that the sus ceptible plants studied exerted a greater "rhizosphere effect" than did the resistant plants. These obser vations suggest the possibility that resistance to cer tain diseases may be linked up with a selective action of root excretions of plants on the saprophytic soil microflora.-Author abstract.
